Traditionally, nanothermite composites were usually prepared by organic solution and solvent evaporation method 1 . This method based on the mixing process is usually inconvenient and hazardous. In addition, conventional energetic material usually cannot keep long term stability owing to the aging problems, especially in moist surroundings. What is more, their mechanical sensitivity is extremely high in many cases so that it is quite dangerous to handle and transport or integrate into systems.
Preparation of free-standing thermite membranes
Traditionally, nanothermite composites were usually prepared by organic solution and solvent evaporation method 1 . This method based on the mixing process is usually inconvenient and hazardous. In addition, conventional energetic material usually cannot keep long term stability owing to the aging problems, especially in moist surroundings. What is more, their mechanical sensitivity is extremely high in many cases so that it is quite dangerous to handle and transport or integrate into systems.
These considerations largely limit the practical use despite their good performance. We have reported that hydrogen bond nanoscale networks can be obtained in aqueous solution system by simple vacuum filtration method (Scientific Reports doi: 10.1038/srep00612). In the present paper, a bottom-up approach was presented to prepare novel nanothermite membrane composed of MnO 2 nanowires and aluminum nanoparticles by water-based processing methods.
As can be seen in figure S1a, the PDDA modified MnO 2 nanowires and aluminum nanoparticles were dispersed and stabilized in an aqueous solution. Notably, homogeneous hybrid can be obtained after ultrasonic treatment. Thermite membranes were fabricated after vacuum filtration method, leading to the formation of self-assembled nanowires membranes.
The thermite membrane can be easily detached from the substrate without any deterioration after vacuum filtration. It is worth to note that membrane structure cannot be obtained in pure organic solution. This phenomenon further confirms that hydrogen bond play a great role in forming membrane structure. Different diameter of thermite membrane can be obtained by simply regulating the suction filter device ( Figure   S1b ). 
The detailed characterization of aluminum nanoparticles

3.The determination of active metallic aluminum content
As is well known, aluminum is amphoteric metal, leading to an aging problem, especially in a humid atmosphere. Active aluminum is defined as the portion of powder rather than alumina. As aluminum powder is aged, the amount of reactive metal content decreases and the thickness of the oxide layer increases. Active metallic aluminum content was determined by thermogravimetric analysis 2 . Figure S3 shows the result of thermo-gravimetric analysis for aluminum nanoparticles used in this study. We clearly see a small weight decrease at low temperatures, corresponding to the desorption of surface water. For higher temperatures, a weight increase was observed at an onset temperature of 550℃, which is below the melting point of aluminum (660 ℃ ) .This mass gain corresponds to a complete oxidation of the Al to form Al 2 O 3 in oxygen atmosphere based on the following reaction:
There is a second mass gain for the aluminum nanoparticles above 660℃ due to the oxidation of the unreacted aluminum core. However, the baselines were not smooth at 1000℃, which implies that the reaction is not completed at 1000 ℃ due to the presence of micro-sized 
.Characteristics of the different nanothermite formulations
As described in Table 1 , all thermite membrane was prepared according to different equivalence ratio. The equivalence ratio (Ø) is defined as the molar ratio of fuel to oxidizer 4 .
In this equation, the M represents mass, F represents mass of active aluminum content, Ox represents the mass of oxidizer, and the subscripts act and st represent the actual and stoichiometric ratios. This calculation considers the active aluminum content. The stoichiometric fuel/oxidizer mass ratio between aluminum to MnO 2 is 0.414 based on the following global reaction: 
Equation 4-5 shows the calculation of the mass percent fuel and the mass percent oxidizer. Using the calculated ratios described above, different equivalence ratio thermite compositions were summarized in Table 1 . As illustrated in Figure S12 , we assume that aluminum and Figure S15g shows a conformal silicone coating on the surface of the nanobelts. Water contact angle measurements of the silicone-coated CuO/Al thermite membrane in Figure S16h clearly indicate the hydrophobic properties of thermite membrane. Note that A and R refers to advancing and receding angles, respectively. According to the friction sensitivity standards 7 , Friction sensitivity of the silicone-coated CuO/Al thermite membrane change from "very sensitive" (<10 N) to "sensitive" (10-80 N), indicating that this silicon-coating method is a viable technique to influence the friction sensitivity of thermite composites.
5.Characterization of the silicone-coated thermite membrane
Characterization of CuO/Al thermite membrane
